This paper evaluates the relationship between job satisfaction and measures of health of workers using the German Socio-Economic Panel (GSOEP). Methodologically, it addresses two important design problems encountered frequently in the literature: (a) cross-sectional causality problems and (b) absence of objective measures of physical health that complement self-reported measures of health status. Not only does using the panel structure with individual fixed effects mitigate the bias from omitting unobservable personal psychosocial characteristics, but employing more objective health measures such as health-system contacts and disability addresses such measurement problems relating to self-report assessments of health status. We find a positive link between job satisfaction (and changes over time therein) and subjective health measures (and changes therein); that is, employees with higher or improved job satisfaction levels feel healthier and are more satisfied with their health. This observation also holds true for more objective measures of health. Particularly, improvements in job satisfaction over time appear to prevent workers from (further) health deterioration.
DOES JOB SATISFACTION IMPROVE THE HEALTH OF WORKERS?
NEW EVIDENCE USING PANEL DATA AND OBJECTIVE MEASURES OF HEALTH
Introduction
Some research evidence suggests that the average workplace in several industrialized countries has become less stable and more insecure and that, in general, employment conditions have deteriorated (e.g., Schmidt, 1999; Swinnerton and Wial, 1995) . Research also indicates that levels of job satisfaction have declined in the past decades (Hamermesh, 2001; Sousa-Poza and Sousa-Poza, 2003) . Suggested reasons for this apparent trend include globalization, flexible employment, technological advancements (IT coverage), higher mobility, and in many countries, a deep recession in the 1990s. Even though to some extent such worries may be inflated (Wanner, 1999; Winkelmann and Zimmermann, 1998) , the public at large is somewhat concerned that deteriorating job conditions and the resulting decline in job satisfaction may influence worker health. Thus, understanding the effects of job dissatisfaction (or stress) on an individual's health is important not only from a medical but also from an economic perspective. For example, while job satisfaction plays an important role at the employee level as a determinant of individual well-being, at the aggregate level, it equally affects worker productivity and retirement decisions, and ultimately, a society's economic prosperity (Faragher et al., 2005) . Knowing whether such components of subjective well-being affect individual health can thus provide valuable information on key policy issues like the rise in healthcare costs and the economic performance in many industrialized nations.
Therefore, this study tests whether job satisfaction determines worker health.
Because of the topic's obvious relevance and importance, a large body of literature has already evolved on the relationship between employee job satisfaction and ill health (see Faragher et al., 2005 , for a meta-analysis of over 450 studies). Arguments for the existence of such a link are many and varied. Recent research by organizational psychologists suggests 3 that job satisfaction may have an indirect influence on workers' health through both physical and psycho-social employment conditions like workplace safety, lightening, quality of air, degree of automation, but equally harassment, hierarchical position, network support, responsibility, effort-reward imbalance, work stress, and job security (e.g. Stansfeld et al., 1997 Stansfeld et al., , 1998 .
However, most of the literature on the subjective well-being-health link is hampered by methodological and design problems (Spector, 1997) , including the use of cross-sectional data, unrepresentative datasets, and unreliable statistical methods reporting simple correlation coefficients. Whereas simple correlations fail to take into account the impact of other potential determinants of health, regression analyses on cross-sectional data allow no conclusion of causality because of omitted and unobservable personal characteristics. In addition, since most studies rely on self-reports rather than objective health measures, the finding that job satisfaction is conducive to subjective health may be driven by 'third factors' like personality traits such as neuroticism, hardiness, extroversion, or negative affectivity (Brief et al., 1988; Watson et al., 1988) . For example, individuals high in negative affectivity 2 tend, other things being equal, to be more discontented at work and equally more likely to self-assess their health problems negatively (Stansfeld et al., 1998) . Moreover, as most studies only analyze specific populations, it is often impossible to generalize results to the entire working/active population.
Thus, this paper contributes to the research stream by examining the relationship between health and job satisfaction-a specific subjective measure of well-being-in a manner that remedies the shortcomings of previous research in the following respects:
First, our use of regression analysis partially eliminates the impact of other potential worker health determinants that may correlate with job satisfaction. Second, our use of panel 2
The personality trait of negative affectivity reflects a person's tendency to experience negative emotions like anxiety or depression across a wide variety of situations (Spector, 1997, p. 52) .
data from the German Socio-Economic Panel (GSOEP) 3 to test for causality between job satisfaction and health permits -through using individual fixed effects -the controlling for unobservable individual characteristics such as affectivity, thereby enabling more convincing conclusions on causality. Third, employing objective health measures such as the degree of disability and the Body Mass Index (BMI) should yield more reliable results than using subjective measures of health only. 4 The remainder of the paper is organized as follows. Section 2 discusses the empirical literature relating to job satisfaction and health. Section 3 introduces the model and data, and describes the estimation techniques. Section 4 discusses the estimation results and presents the robustness test, after which Section 5 summarizes the findings and concludes the paper.
Previous Research
To date, economists have concentrated primarily on analyzing the determinants of job satisfaction, which are influenced by many personal facets including gender (Clark, 1997; Clark and Oswald, 1996; Sousa-Poza and Sousa Poza, 2000a) , age (Clark et al., 1995) , education (Clark and Oswald, 1996; Tsang et al., 1991) , as well as workplace characteristics, employment conditions, and career perspectives (for an overview, see Sousa-Poza and SousaPoza, 2000b) . However, job satisfaction as an explanatory variable appears infrequently in the economic literature, with the notable exception of research on the job satisfaction's effect on quitting behaviour and retirement decisions. Nonetheless, limited recent empirical evidence does exist that current job satisfaction influences future labour turnover (see, e.g., Clark, 2001; Clark et al., 1998; Freeman, 1978) .
In contrast, the relationship between job satisfaction and health has been extensively studied by health scientists and organizational psychologists. For example, one 3 See Wagner et al (1993) for a detailed description.
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For a study using the cross-sectional SHARE data which contains a wide array of objective measures of health, see Fischer and Sousa-Poza (2007).
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comprehensive meta-analysis of 485 predominantly cross-sectional studies with mostly small sample sizes (although with a combined sample size of 267,995 individuals) based on selfreport measures of both job satisfaction and health show an overall (simple) correlation across all health measures of 0.312 (Faragher et al., 2005) . Even though this analysis shows a strong correlation between job satisfaction and psychological problems like burnout (ρ = 0.478), self-esteem issues (ρ = 0.429), depression (ρ = 0.428), and anxiety (ρ = 0.420); correlations with subjective evaluations of physical illness are much smaller (ρ = 0.287). Attempts to reveal a relationship between more objective measures of physical health and job satisfaction have been less fruitful (Spector, 1997, p. 67) .
Data
To analyze the relationship between job satisfaction and health, we employ panel data of persons active in the labour market based on the German Socio-Economic Panel (GSOEP).
The GSOEP, a longitudinal panel survey with representative data for the population in Germany, has been conducted annually since the eighties, and covers the personal, economic, social, and political aspects of the respondent and her family. The GSOEP data contain various self-report measures of health, which all form our set of dependent variables in this study. In particular, they include assessments of individual general health status or satisfaction with health, as well as items relating to more specific health problems such as impediments to daily activities. It also provides information on personal recall of hospital stays, doctor visits and longer periods of illnesses, which are all good indicators of more severe health problems among respondents. Finally, it also contains a few objective measures of health such as BMI and the officially recognized disability status.
In this study, we employ all these available physical health variables in the GSOEP data, thereby covering the widest range possible to ensure the robustness of our results. However, not all health measures are available for all waves of the GSOEP. Our variable of interest, the 6 job satisfaction indicator, is measured on an 11-point scale (from 0, "not at all satisfied" to 10, "completely satisfied") and reported in each wave in our sample for all who are currently employed, either full-time, regular part-time, through a vocational training or irregular part- 
Model
We test the hypothesis that a worker's job satisfaction affects her health status by estimating two models: first, we assess the causal relationship between her degree of job satisfaction and levels of self-report health. Second, in the tradition of an 'intervention' analysis, we attempt to relate changes in individual health status over time to changes in her job satisfaction during the same period. For both models, we exclude all work-related factors that might determine job satisfaction (and changes thereof) such as industry sector, type of work, employment contract, wage level, match of skills with job requirements, reputation gains and career prospects, etc. Thus, in a first step, we estimate the following model:
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In general, the effect of job dissatisfaction on labour market exits is relatively small (see Sousa-Poza and Sousa-Poza, 2007 To ease interpretation of the fixed effects model, equation (1) can be transformed into and estimated as: That personality traits play an important role for self-report measures in general (such as happiness) has been shown by several researchers (e.g. Brebner et al., 1995; Cheny & Furnham, 2001; Lonigan, 1994; Watson & Pennebaker, 1998) . In addition, personal traits also appear to be responsible for the development of health problems (see Alamada et al., 1991; Costa,1987; Kohler et al., 1993). 7 Ultimately, the direction of the bias is not clear-cut in a model with more than two independent variables, as the bias depends not only on the correlations between the omitted and the included variables but also on the correlations among the included variables, and their variances (e.g. Clarke, 2005) . However, assuming a two-variables model, the bias is likely to be positive in case job satisfaction and the omitted factor 'personality traits' are positively correlated and the latter is also partially positively correlated with the outcome health in the true model. In a second step we relate alterations in job satisfaction from one period to the next (y ity it-1 ) to changes in health state over the same period (x it -x it-1 ). Again, unobservable psychological traits of an individual may not only affect how she perceives her current health and job satisfaction states, but equally how she assesses changes in either of them. For example, positive affectivity might cause an upward bias in the perception and evaluation of health improvements. For this reason, we take account of unobserved individual heterogeneity by first differencing of model (1). This approach has the advantage that the difference of timeinvariant characteristics across two subsequent waves equal zero so that the presence of unobservable personal traits will not bias the estimator. As in the first model, we also include age, marital status, family income in form of their first differences over time. Time dummies complete the model specification, which looks as follows:
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In addition, they might equally reflect (unobservable but time-invariant) workplace characteristics and job types, as well as a general propensity to exercise regularly, that might potentially confound the analysis in a cross-section of data.
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For both models (equations (2) and (3) Since we estimate the relationship between two categorical variables with an estimator that assumes cardinality, we will focus on the direction of impact and, in most cases, abstain from drawing conclusions with respect to the size of influence. The alternative would be to risk a more severe bias by not taking into account unobserved individual heterogeneity when Nevertheless, although this approach constitutes an important improvement compared to approaches used in previous studies, we should note that we do not account for the fact that health state itself might influence job satisfaction. Usage of an instrumental variable technique, however, is not feasible due to a lack of suitable instruments that satisfy the 9 Estimated with Stata 9.2's xtreg and clogit commands, which allow for clustering at the individual level even in the presence of individual fixed effects.
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An ordered probit or logit individual fixed effects estimator that yields consistent estimates has not been developed yet. As we are interested in the direction of the effect rather than its magnitude, using FGLS for a categorical dependent variable with more than 2 categories is feasible. In principle, the bias caused by assuming cardinality diminishes with the number of categories. Results based on ordered probit random effect estimators for panels using the Swiss Household Panel are shown in Fischer and Sousa-Poza (2007) .
11 Stock and Watson (2006) show that using Sandwich robust standard errors yields inconsistent estimates in a fixed effects context. In contrast, the number of clusters (often > 5,000) is sufficiently large for being regarded as close to 'infinity'.
exclusion restriction requirement. In other words, we were not able to find a time-varying variable that was correlated with job satisfaction only, but not with the health measure.
As robustness check and to account for selection into and out of the labour market, we have estimated both models for gender-and age-specific subsamples. In particular, in
Germany, according to the traditional role model, most of the male population is not given the option of becoming inactive housemen before reaching an (early) retirement age (of 55),
while the female population under the age of 25 exhibits a labour force participation rate similar to that of the male population. Given the more robust health of younger persons, we expect more sizeable effects in the full sample. In principle, a most flexible functional form with regards to job satisfaction is chosen, that includes its squared term, but we provide Ftests or Wald-tests on the joint significance of the jobs satisfaction variables due to their considerable correlation. 
Empirical results
Satisfaction with health and self-assessed state of health Table 1 reports the results for a first subjective measure of health state, as indicated by satisfaction with one's own health, which ranges from 0 (low) to 10 (high). This specific health measure is recorded in our unbalanced GSOEP panel for up to 10,000 (self-)employed per wave observed over a maximum period from 1992 to 2002, varying for each person from 1 to 11 years (average: 4.3 years), giving rise to up to 75,000 observations.
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The results in column (1) for the whole working population show that the level of job satisfaction is positively associated with satisfaction with one's own health (significant at the 0.1% level). The positive sign of the estimated coefficient of the squared term suggests that satisfaction with one's health increases over-proportionally in job satisfaction (equally
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The correlation is ρ = 0.97 for the levels and ρ = 0.96 for the differences. The reader should note that despite this high correlation both variables often turn out independently significant in the regression analysis if the sample is sufficiently large (at least 30000 observations in Table 1 ).
significant at the 0.1% level). Assuming cardinality of both regressand and focal regressor, an increase in job satisfaction by one category raises one's own health category by about 0.15 points or one sixth of one health category. In other words, the effect is rather small: a positive change in one health category would require an approximate change in job satisfaction by 7
categories. The results for the controlling variables indicate that older persons are more satisfied with their health state, while marital status and household income are not significant in this sample. 14 Most of the year effects (not reported) are individually significant so that they should not be omitted from the model. In the remaining part of the paper, we always include these controlling variables in our regressions and report them in the output tables (Tables 1 -7 ), but will not discuss their observed effects in the main text.
It should be noted that all our results for our job satisfaction variable prevail when the most parsimonious specification, only controlling for year and individual fixed effects, is employed. Whether the job satisfaction variables turn out significant or not is reported in the lower part of the Tables 1 through 7 . Contrary to expectations, for all models the previously observable significant impact can be corroborated, while for two models significant relations become evident that are disguised in the full specification (Table 4 column 3 and Table 6 column 3). This robustness test shows that our results presented in this paper are not caused by a so-called over-identification problem.
Through the inclusion of individual fixed effects we account for unobservable personality traits such as negative or positive affectivity (but also job characteristics and type of work) that might give rise to a spurious positive relationship between the variable of interest and 14
This insignificance can, most possibly, be attributed to the inclusion of individual fixed effects. First, they capture all time-invariant socio-demographic characteristics, such as marital status for most persons during the observational period. Analogously, the individual fixed effects might also capture a ‚base wage' effect, given that taking the natural logarithm of income filters out wage increases due to inflation or contract renegotiations at the national level, which are reflected by the year fixed effects estimates. Indeed, estimation of a random effects model shows a positive association of income with satisfaction with one's health, significant at the 0.1% level. The results for age are sensitive to employing them in their natural log form. The effect is negative (health satisfaction declines with age) when their unlogarithmized form is used, or when a random effects model is employed (irrespective of functional form). However, correlation between age and its logarithmized form is 0.98. On the other hand, a lowering of aspiration levels with regards to health as age increases might equally explain such result (e.g., Clark and Warr, 1995) .
health in a purely cross-sectional setting or when estimating a random effects model. Based on the fixed-effects (FE) panel analysis we can therefore confirm the finding of previous cross-sectional studies, namely that job satisfaction is conducive to individual health satisfaction, and that is effect is unrelated to an individual's (time-invariant) personality characteristics.
Estimations for subpopulations (only men below 55 years and only persons below the age of 25 years) corroborate this positive relationship, suggesting that it is not restricted to samples pertaining to a particular age group, gender or to those who selected into/did not select out of the labour market. However, we should note that the slope is rather constant for younger persons while it is increasing for men, as already observed in the full sample.
The second part of the health-job satisfaction analysis is carried out for changes in the regressand that may be triggered by changes in job satisfaction (potentially non-linearly, therefore we included the change of the squared term), also controlling for changes in the remaining variables of the model. In the full sample (column 4), a strong positive relationship of (contemporaneous) changes in job satisfaction with changes in satisfaction with one's own health state emerges. The effect is more sizeable than that observed for the levels, as a change in roughly five job satisfaction categories appears sufficiently large to induce a change by one health satisfaction category.
Again, regressing differences on differences accounts for unobserved individual heterogeneity, so that a positive association between the two change variables reflects a true causal relationship. Once again, a similar relationship is identifiable in our male worker subsample (column 5), suggesting that this finding is not caused by happy workers who stay in the labour market. Moreover, this positive relationship is equally evident in the sample of the 25 year old (column 6), as the Wald-test on the joint significance indicates, despite of a potentially stronger stress resistance in this age group so that changes in job satisfaction are not expected to necessarily translate into actual changes in health satisfaction.
------------------------------------------------
Insert Table 1 about here
In Table 2 we employ a widely-used categorical health-state variable for whether respondents consider their own health as 'very good' up to 'bad', on a 5-point scale. In the full sample, we again observe a positive relationship between levels of job satisfaction and degree of self-assessed health state (column 1) -even after controlling for individuals' unobservable time-invariant characteristics. The coefficients suggest that the health returns to job satisfaction are slightly increasing; however, the marginal effect is negligibly small. 15 In support, the estimation for the male sample in column 2 indicates that this positive health effect is independent of older workers' early retirement decision, and also prevails in the younger age groups.
Turning to the results for changes in self-assessed health (Table 2 columns 4 to 6), we find for the full sample that positive changes in job satisfaction trigger positive changes in selfassessed health, again at an increasing rate, but with a quantitatively small total marginal impact. In the male employee and the younger age group samples, we also observe a positive relationship, as the Wald-tests suggest.
To sum up, the results of both Tables 1 and 2 show that there is a strong and robust relationship between job satisfaction and (satisfaction with) one's own health state, both in terms of levels and changes, and both for the full sample and specific population groups that are less subject to selection effects. In the remaining analyses we will therefore omit the 15 Assuming cardinality, it would require a change in job satisfaction of (theoretically) 34 categories to observe a change in self-assed health state by one category.
14 analysis for these subsamples as they do not appear to differ significantly in their behaviour from that observed in the full sample. Tables 2 about here -
Contacts with the health care system Table 3 presents the coefficients of levels of the job satisfaction variable for frequency and type of contact with the health care system -including doctor visits and overnight stays in hospitals. It also includes measures relating to sick days taken off from work and accidents at the work place.
In general, the results in Table 3 show that job satisfaction leads to less health care facility contacts (hospital stays and doctor visits), reduces the likelihood of work accidents that require medical treatment, and lowers the frequency of sick leave from work (both minor as well as more severe illnesses); as the either independently or jointly significant job satisfaction variables indicate. Among the six different measures tested, only for 'in patient treatment' no relation with job satisfaction exists.
Most of these effects are quantified through the coefficient sizes (except for column 4 in which a conditional fixed effects estimator is reported); for example, to describe the most sizeable ones, a rise in satisfaction with one's work by two categories decreases the number of annual doctor visits by more than 1 time (column 1), and the number of sick days by at least 2 working days (column 5). It is important to note once again that this negative relationship is then not driven by innate personality traits such as optimism that may decrease the probability of seeking professional medical advice in case of an injury or disease compared to not so an 16 The significance of the coefficient of job satisfaction, lagged by one year, is observable for all populations and models (levels and differences) of Tables 1 and 2 . An exception pertains to the group of young employees for which past job satisfaction levels exert no impact on present-time self-assessed health state (cf. Thus, we can conclude that persons who are more satisfied with their jobs are less severely sick and less vulnerable, independent of their personality traits.
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For the identical measures of health we have also investigated the impact of changes in job satisfaction over time. The results in Table 4 show that the relationship is less robust than the one observed for the levels (Table 3 ). In general, only for changes in the number of annual doctor visits and (shorter and longer lasting) sick leaves (columns 1, 5 and 6) do we observe that changes in job satisfaction do matter. To quantify these effects, a positive change of job satisfaction by one category over time halves the number of annual doctor visits across the two periods, the number of sick leaves from work by more than one entire working day, while the quantitative impact on long-term diseases is only negligible (-0.007 times). For the remaining measures pertaining to changes in health service contacts the change in job satisfaction is not significant. Tables 3 and 4 about here
Moreover, given that most workers do not switch the type of job (e.g. working in an office or having a physically demanding occupation), the observed impact of job satisfaction is also independent of one's timeinvariant job characteristics. For the impact of psycho-social work characteristics and employment grade on short work absences due to 'back pain', see Hemingway et al. (1997) . Using job satisfaction lagged by one period, we find workers' satisfaction in the past to lower the present-time number of in patient nights in hospital (at the 1% level) and sick leaves exceeding 6 weeks (at the 5% level), while the remaining measures of health care contacts remain unaffected. This finding might indicate that past job satisfaction impacts the development of severe illnesses stronger than present-time job satisfaction.
18
Lagging the job satisfaction variable by one period leaves the coefficient in model (1) ('number of annual doctor visits') insignificant, whereas the significance for 'number of days out sick' persists at the 5 percent level (model 5). Moreover, positive changes in job satisfaction from t-2 to t-1 lead to decreases in inpatient nights in hospital between t-1 and t by 0.04, at the 5% level.
Health Impairment (self-assessed)
Finally, we turn to self-reported measures of daily impairment. Here we face the problem that most types of impairment reported in the GSOEP are so severe that they inhibit participation in the labour market. This applies to difficulties with daily activities such as dressing oneself alone or getting out of bed. As a result, there are too few observations (about 40 -70 in the whole panel of active labor market participants) to robustly estimate the relationship between job satisfaction and such measures of health impairment.
An exception applies to the variable 'having troubles with climbing stairs'; about 5000 workers report that they experience such problems, which makes it suitable for our analysis. suggests that improving workers satisfaction over time decreases the probability of health state deterioration during the same period, by roughly 1 percentage point for an increase in job satisfaction by one category. In contrast, the analysis of the identical model for those workers aged 25 or younger (about 400 observations) suggests that an increase in job satisfaction over time does not affect the ability to climb stairs, a finding not unexpected for this particular age group. 21 In other words, job satisfaction appears to protect particularly middle-aged and older workers against developing health problems of having difficulties with climbing stairs, but seems less likely to support healing processes.
21
Assuming non-linearity in job satisfaction does not alter our findings. Estimation results are available upon request. Lagging the job satisfaction variable by one period showed the identical impact for the random effects model (at the 1% level), but no effect on changes in problems with climbing stairs.
-------------------------------------
Insert Table 5 about here

Objective measures of health
With regards to objective health measures, the GSOEP contains information on an individual's disability status and body weight and height. In general, objective measures have the advantage that they are less subject to recall errors that could be caused by an individual's character. The measures relating to 'being disabled' are available for almost all waves in our panel and have the advantage that the degree of disability, measured in percentage points, is, at least in Germany, officially defined and assessed by external administrators. As there are financial and social advantages from being recognized as 'disabled', there is a strong economic incentive to report even minor disabilities, also for 'optimistic' persons. In Germany, disabilities may include not only physical impairment, but also mental diseases. The results are reported in Table 6 . Controlling for unobservable personal characteristics through inclusion of individual fixed effects, a lower level of job satisfaction appears significantly negatively related with the probability of being severely disabled (column 1). In other words, individuals who are more satisfied with their work are less likely to be an officially recognized disabled person -by 1.2 percentage points. 22 In addition, higher levels of job satisfaction are also negatively associated with the degree of disability, ranging from zero (not disabled) to 100% (fully disabled), albeit with a small marginal effect as indicated by the size of the coefficient. 23 Thus, we observe a positive relationship between job satisfaction and physical or mental health that is not driven by personality traits such as negative or positive affectivity.
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Turning to the estimation with the difference in dichotomously measured disability status between period t and the preceding period t-1 as the dependent variable, we observe no significant impact of a change in job satisfaction over time with a change in health (column 3). 25 In contrast, employing the change in the continuously coded degree in disability (column 4), we find that an improvement in job satisfaction exerts a contemporaneous, beneficial, health improving influence; an improvement by one category over time is associated with a lower degree of 0.12 percentage points of disability. 26 However, estimating the same model for the subpopulations of workers younger than 25
and male workers younger than 55 renders the coefficients on the change in job satisfaction independently and jointly insignificant. In contrast, the disability-reducing effect of the level of job satisfaction is also observable in the male worker group below early retirement age of 55 (while no significance can be detected in the young workers' sample). Further analysis indicates that the effect of the change in the total population is driven by female workers and those male workers who are older than 55 years, who are both more likely to leave the labour force in case their health state does not improve or worsens. Thus, although levels of job satisfaction and degree of disability appear robustly related, no such statement can be made for changes therein.
Finally, we also analyzed changes in weight and BMI using the difference model (equation (3)). The health improving effect on the probability of being disabled remains when job satisfaction is lagged by one period (at the 5% level), while the degree of disability appears now only weakly affected (10% level).
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Assuming a non-linear functional form does not alter the main finding. 26 The health improving effect for changes in being disabled or the degree of disability appears unrelated to changes in job satisfaction when lagged by one period. kilograms) and column (2) those for changes in BMI (calculated as height divided by squared body weight). In both cases, the change in job satisfaction does not appear to exert any decisive impact on changes in any of these two objective measures of physical health. 27 However, the results for the BMI are sensitive to using a different definition of deviations from the normal body mass. More specifically, constructing two categorical measures of 'having normal weight' and 'having abnormal weight' (BMI2 and BMI3) based on the cardinal BMI variable and calculating the differences, yields a different picture. In the first case (change in BMI2), reported in columns 3 and 4, the outcome (-1) indicates that body weight has been reduced, while outcome (1) reflects the case in which the respondent's weight has substantially increased. The coefficient estimates and their marginal effects (based on multinomial logit) in column (3) show that a positive change by one category in job satisfaction significantly lowers the probability of a weight loss by almost 0.3 percentage points (at the 1% level), while the probability of a weight gain is not affected. This result is difficult to interpret, as a decrease in weight occurs both in case when an overweight person looses weight (0 -1 = -1) as well as in case when a person develops an underweight problem (-1 -0 = -1). Thus, it is not clear whether job satisfaction prevents employees from developing dangerous underweight or prevents workers from undertaking a health-improving diet.
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We therefore also analyzed the impact of changes in job satisfaction on a change in BMI (measured by BMI3) where the outcome (0) indicates that the respondent always had normal weight in the two observational periods, (-1) that she returned from having a weight problem (in either direction) to normal weight again, and (1) that she developed an abnormal weight between periods 2004 and 2002. The regression results in columns (5) and (6) imply that positive changes in job satisfaction lower the probability of returning to normal weight 27 These results are independent of the assumed functional form of job satisfaction or lagging it by one year.
It has been argued that this result might reflect that changes in mood and weight losses are both triggered by the unobservable ‚cancer risk' or, more specifically, symptoms of early stages of cancer development. In response, the estimation strategy implicitly controls also for ‚genetic disposition' to develop any disease, and the ‚job satisfaction' question attempts to capture long-term effects that are not driven by mood or moodiness.
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(outcome (-1)) again by 0.03 percentage points, as the marginal effects indicate. On the other hand, no significant impact on developing a weight problem is observable. 29 Combining the last two findings for BMI2 and BMI3, it appears that improvements in job satisfaction make adjustments to normal weight through weight losses less likely. In other words, happier but overweight workers do not appear to undertake a (from a health economists' perspective) necessary diet during the same time period, or are less likely to complete such with success.
Conclusions
This paper analyzes the impact of job satisfaction on the health of persons active in the labour market using a national German panel dataset (German Socio-Economic Panel, GSOEP). The initial analysis uses both subjective and objective health measures. In addition, the study also investigates both the effect of levels of and changes in job satisfaction on (changes in) health.
Using data from the 1992 -2005 waves, we show that self-reported measures of health (such as health status and health satisfaction) are positively influenced by job satisfaction, both for levels as well as changes. Admittedly, even though knowing what effects job satisfaction has on self-reported health is important (Burke et al., 1993) , this relationship may be partly driven by personal traits like negative affectivity. If so, this problem would probably be best tackled by using objective measures of health or taking mood factors directly into account. In the model estimated with GSOEP panel data, inclusion of individual fixed effects or differencing them out allows us to control for potentially omitted unobservable personal traits, such as psychic constitution or early childhood experiences. The results show an unambiguously increasing effect of job satisfaction on health. This result corresponds well to 29 Lagging the job satisfaction variable by one period shows the likelihood of a weight gain to be significantly reduced (BMI2), while no effect is observable for the BMI3 measure. This differing outcome might well reflect the difference between contemporaneous and lagged effects of job satisfaction.
the numerous cross-sectional analyses on this topic. In consequence, qualitatively, omitted variable bias in these cross-sectional studies does not appear to be a major problem.
With respect to more specific health problems, job satisfaction decreases the self-reported impediment of the daily activity of climbing stairs and also lowers the likelihood of medical treatment as measured by the self-report number of doctor visits or hospital stays, or sick leaves from work. Most importantly, job satisfaction does not only prevent workers from becoming disabled or from developing more severe forms of disability, but there is also some evidence that improvements in job satisfaction over time exert a 'healing' effect with respect to this more objective health measure. Interestingly, however, increases in job satisfaction reduce the probability of a worker successfully combating a weight problem, potentially through generating disincentives to do so, assuming that the decision to adjust weight is rational and based on a cost-benefit analysis.
By controlling for individual heterogeneity, our results based on subjective health measures offer a more convincing causal relationship between self-reported measures of job satisfaction and employee health than previous cross-sectional studies. In addition, our analysis reveals that this effect of job satisfaction goes beyond the influence on subjective health assessments -the positive relationship also holds with more objective health measures such as contacts with the healthcare system and sick leave from work. Moreover, for selfreported impairment and officially recognized disability status, our results suggest that the health-preserving impact of job satisfaction pertains not only to levels of health but also to changes in health.
Although the approach taken in this paper provides a strong methodological improvement over previous analyses that relied on cross-sections only, it does not correct for endogeneity caused by time-varying factors that are related to health that can only be resolved using an instrumental variable approach. Until this issue of causality is fully resolved, policy recommendations can only be preliminary. However, our results strongly suggest that 23 anything that is conducive to job satisfaction, for example improvements in working conditions, would be beneficial to health perceptions and accrual health state. Thus, in turn, job satisfaction may impact not only on workers' productivity, but would also come along with large-scale cost savings in the healthcare sector, particularly, as our most sizeable effects suggest, through lesser sick leaves from work and fewer contacts with the healthcare system. 
Health variables
Satisfaction with health status Satisfaction of respondent with her health, on a categorical scale from 0 (low) to 10 (high), categorical variable.
Self-assessed health status Subjective assessment of health status in 5 categories. Ranging from 'bad' (lowest category), 'poor', 'good', 'satisfactory', to 'very good' (highest category).
Number of annual doctor visits
Continuous variable from 0 to 360 measuring the number of doctor consultations in a year.
Number of inpatient nights in hospital
Continuous variable from 0 to 243 measuring the number of inpatient nights in hospital in a year.
Number of work accidents that required treatment Dichotomous variable: '1' indicates 'one accident', and '0' 'no accident'.
Inpatient treatment Dichotomous variable: '1' indicates 'yes', and '0' 'no'.
Number of days sick leave Continuous variable from 0 to 366 measuring the number of days the respondent was on sick leave in a year.
Sick leave exceeding 6 weeks Categorical variable measuring absence due to sick leave lasting more than six weeks, with '0' indicating 'no', '1' 'once', and '2' 'several times'.
Troubles climbing stairs Dichotomous variable: '1' indicates 'yes', and '0' 'no'.
Being disabled Dichotomous variable: '1' indicates 'yes', and '0' 'no'.
Degree of disability Officially recognized degree of disability (physical and/or mental) ranging from 0 to 100 percent.
Weight
Weight of respondent measured in kilograms, ranging from 37 kg to 185 kg.
BMI BMI is defined as height (in m) divided by weight squared (in kg).
BMI2
BMI2 takes on the value of '0' if the BMI indicates a normal weight, '1' overweight (BMI > 30) and '-1' underweight (BMI < 18.5).
BMI3
BMI3 takes on the value of '1' if the respondent deviates strongly from the normal weight in any direction (based on BMI2), and '0' otherwise.
Explanatory variables
Job satisfaction Satisfaction of respondent with her work, from a scale 0 (low) to 10 (high), categorical variable. Summary statistics for the explanatory variables are based on observations from the regression sample of the first regression in Table 1 . Summary statistics for the dependent variables are based on the regression samples relating to levels. As not all questions were posed in all waves, the number of observations can differ substantially. Notes: Dependent variable: satisfaction with own health ranked on a scale from 0 (low) to 10 (high). FGLS estimation with fixed effects and clustering at the individual level. Robust t-statistics in brackets. * significant at 5%; ** significant at 1%, Coefficients on year fixed effects are not reported. Notes: Dependent variable: Current Self-rated health status measured in 5 categories ('-5' "bad" to '-1' "very good") (original values recoded). FGLS estimation with individual fixed (levels) or random (changes) effects. Observations are clustered by person ID. Robust t-statistics in brackets. * significant at 5%; ** significant at 1%, Coefficients on year fixed effects are not reported.
Tables
. Notes: FGLS and/or conditional logit estimation with fixed effects and clustering at the individual level. Significant at 5%; ** significant at 1%, Robust t(z)-statistics in brackets. Coefficients on year fixed effects are not reported. Notes: Logit random effects (column (1)) and multinomial logit estimation (columns (2) and (3). * significant at 5%; ** significant at 1%, Robust t(z)-statistics in brackets. Coefficients on year fixed effects are not reported. Notes: BMI is defined as height (in m) divided by weight squared. BMI2 takes on the value of '0' if the BMI indicates a normal weight, '1" overweight (BMI > 30) and '-1' underweight (BMI < 18.5). BMI3 takes on the value of '1' if the respondent deviates strongly from the normal weight in any direction (based on BMI2), and '0' otherwise. The change variables based on BMI, BMI2, and BMI3 take then on the values (-1), (0) and (1) accordingly. OLS and/or multinomial logit estimation. * significant at 5%; ** significant at 1%, Robust t(z)-statistics in brackets.
